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One year ago I directed attention to an anatomical condition of 
the duodenum, which consists in a marked thickening of the cir¬ 
cular muscle fibres of this portion of the alimentary canal at a point 
below the entrance of the common duct. This was proved by a 
large number of dissections. 

A considerable variation was found in the exact position of these 
muscle fibres. In some instances they were arranged in a narrow 
circular band forming a distinct sphincter; in other instances the 
thickening was diffused, making a broad, circular band; and in a 
few instances the thickening was in two different bands, with an 
intervening portion in which the circular muscle fibres were of the 
same thickness as the remaining portion of the duodenum. 

There was a further difference in the location of this duodenal 
sphincter; in most specimens it was located from 3 to 10 c.c. below 
the point of entrance of the'common duct, while in a few instances a 
portion of the sphincter included a point of entrance of the common 
duct, the remaining portion, however, being always located below 
this point. 

This arrangement of circular muscle fibres was shown by a number 
of drawings made of the exact size of specimens when they were 
taken from the cadavers. 
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2 0CH9NER'. THE ANATOMY OF THE DUODENUM 

These conditions seem to explain a number of physiological facts: 
the fact that vomiting when the stomach is relatively empty always 
expels a certain amount of bile; and the fact that in many cases in 
which there is a dilatation of the stomach without constriction of the 
pylorus, with an ulcer in the pyloric end, the ulcer frequently extends 
into the duodenum. It may also explain some of the stomach symp¬ 
toms which are so constantly observed in connection with gallstone 
disease. It will also explain a condition not infrequently encount¬ 
ered in operating for the relief of gallstones and ulcer of the stomach; 
that is, the presence of a greatly distended duodenum, with a com¬ 
pletely contracted first portion of the jejunum. 

It also explains the presence of the bile-staining of the portion of 
the duodenum above the common duct in the cadaver, while the 
portion below this point is usually free. This condition has been 
noted by many observers. 

It has seemed to me as though this arrangement of circular 
muscle fibres served the purpose of a sphincter to facilitate the pro¬ 
cess of mixing the bile and the pancreatic juice in the duodenum; 
which has been so perfectly described by Dr. Walter B. Cannon. 1 

The presence of a gastric ulcer in a considerable proportion of 
patients that have suffered from chronic appendicitis may have some 
relation to this condition in the following manner: there is un¬ 
doubtedly an obstruction of the ileocsccal valve, due to the physio¬ 
logical contraction of this sphincter during an acute exacerbation 
of appendicitis, for the purpose of establishing a condition of 
rest in this vicinity. This is followed by nausea and vomiting, and 
it seems reasonable to suppose that the ileocaecal valve initiates 
return peristalsis and that this in turn excites a contraction of the 
duodenal sphincter and the pyloric sphincter, and that in this way 
a normal passage of food from the stomach into the intestines is 
interfered with, causing an accumulation of residual food in the 
stomach, and that the irritation caused in this manner may be an 
etiological factor in the production of gastric ulcer. It may also 
explain the presence of bile in the vomitus of patients suffering 
from intestinal obstruction. 

During the past year Dr. John T. Finney 3 and Dr. William J. 
Mayo 8 have referred to this condition in their writings, and I have 
added a few cases to my list published one year ago, which I will 
report in this paper. 

Since the publication of my last paper my assistant, Dr. E. W. 
Thuerer, has carefully examined die duodenum of twenty-nine 
cadavers in the dissecting-room of the Medical Department of the 
University of Illinois, and has confirmed the observations made 


1 Annals of Surgery, May, 1905. 

* Dilatation of the Duodenum, BoBton Medical and Surgical Journal. 

• Jpur. Amer. Med. Abboc., October 12, 1905. 
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last year. He has made full sized drawings of twelve duodeni of 
all the varieties in arrangement of muscle fibres that he has encount¬ 
ered during this year—choosing the most typical specimens of the 
entire number examined. 

I reproduce herewith eight of these drawings (Figs. 1 to 8), each 
with its accompanying description. It seems to me that a study of 
the arrangement of circular muscle fibres of the duodenum is of 
sufficient importance to demand some attention. In the mean¬ 
time we have made a study of other anatomical facts connected 
with this intestine, but confine this report to this one feature espe- 

Fi n. i 



Specimen showing a single sphincter beginning at a point even with the upper margin of 
the entrance of the common bile duct and extending downward 3 cm.: D. C., common duct; 
I). of W., duct of Wlrsung; S., sphincter. 
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Specimen showing a broad sphincter 4 cm. below the entrance of the common bile duct: 
D. C., common duct; D. of W., doct of Wiraung; 8., sphincter; P., pylorus. 


daily, because it seems to have been almost completely neglected 
in the studies which have been made of this portion of the alimen¬ 
tary canal. 

We have made a series of observations in a number of the lower 
animals, including the cat, dog, pig, guinea-pig, rat, chicken, and 
pigeon, which seems to point toward some interesting anatomical 
facts connected with the duodenum of the herbivorous and carniv¬ 
orous animals. It will, however, require a much larger number of 
observations than have been made at the present time to warrant 
definite conclusions. We will consequently defer a consideration 
of this portion of the subject until some future time. 



4 


ochsnek: the anatomy of the duodenum 


I append a synoptical statement of the case histories of sixteen 
patients operated upon during the last year, in whom there was 
dilatation of the upper portion of the duodenum. 

Case XV.—Female, aged forty-eight years. Symptoms: pain in 
epigastrium, radiating to the back; slight tenderness in the epigas¬ 
trium. Was operated upon for gallstones and appendicitis four 
years previously. Diagnosis: gastric ulcer; cholecystitis. Opera¬ 
tion, May 26, 1905; pylorectomy; cholecystostomy. The pylorus 


Specimen showing ft broad sphincter 4 cm. below the entrance of tho common bile duct, 
with marked dilatation of the duodenum above this point: D. C., common duct; D. of W., 
duct of Wirsung. 



Fig. 4 



Specimen showing a broad sphincter 5 cm. below the entrance of the common bile duct: 
D. C., common duct; D. of W., duct of Wirsung; P., pylorus; S., Bphincter. 


was adherent to the omentum, and the omentum to the anterior 
abdominal wall; there was a scar of an old ulcer on the posterior 
wall of the stomach; the duodenum was dilated, and the jejunum 
contracted. 

Case XVI.—Female, aged sixty years. Symptoms: constipation 
and diarrhoea; excessive abdominal distention. Diagnosis: chole¬ 
cystitis; intestinal obstruction. The patient had also multiple 
cysts of the left kidney. Operation , August 4, 1905; cholecystos¬ 
tomy. The peritoneal cavity contained free bile; there were bands 
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of adhesions between the omentum and the large bowel; the duo¬ 
denum was enormously distended. 

Case XVII.—Female, aged twenty-nine years. Symptoms: burn¬ 
ing pain in the epigastrium; frequent vomiting ; palpitation of the 
heart; tenderness in the upper epigastrium. Diagnosis: gastric 
ulcer; appendicitis. Operation , August 24, 1905; appendectomy. 
The point of the appendix was adherent to the uterus, and its distal 
end contained green pus; there was a chronic ulcer at the pylorus; 
the duodenum was enlarged. 


Fig. 5 


Specimen showing two narrow sphincters: I). C., common duct; D of W.,duct of WirBung; 
8. S. r sphincters; P. t pylorus. 

Fig. 6 


Specimen showing two sphinctcra with an interval of 3 cm.: D. C., common duct; 

D. of W. f duct of Wirsung; S. S., sphincters; P., pylorus. 

Case XVIII.—Female, aged forty-five years. Symptoms: epigas¬ 
tric pain, vomiting, and jaundice; pain in the left epigastrium; slight 
tenderness over McBurney's point. The patient had been operated 
upon for gallstones two years previously; there was relief for a 
short time; then recurrences of the symptoms. Diagnosis: chole¬ 
cystitis; pancreatitis. Operation, August 28, 1905; cholecystos- 
tomy. There was thick mucus in the gall-bladder; the pancreas 
was nodular; the duodenum was dilated. 
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Case XIX.—Female, aged eighteen years. Symptoms: loss of 
appetite and of weight. A gastroenterostomy had been done one 
year previously. Tenderness persisted at the upper end of, and 
one inch above, the incision. Diagnosis: gastric ulcer;* dilated 
duodenum. Operation , August 28, 1905; enlarged the opening 
of the previous gastroenterostomy; anastomoses of the previous 
gastroenterostomy. The duodenum was greatly distended. 

Case XX.—Female, aged twenty-eight years Symptoms: pre¬ 
vious nervousness and stomach trouble. Now complains of vari¬ 
able appetite, palpitation in the epigastrium, tenderness in the centre 


Fig. 7 



Specimen showing one broad Bphlncter juBt below the entrance of the common dnct[and 
a second sphinctor 5 cm. farther down: I). C., common duct; D. ofW., duct of Wirsung; 
S. S., sphincters; P., pylorus. 


Fig. 8 



Specimen showing a broad sphincter beginning! cm. above the entrance of the common bile 
duct and extending 3 5 cm. below the duct, and a narrow Bphinctcr 2 era. lower down: D. C. f 
common duct; D. of W., duct of Wiraung; S. S., sphincters; P. ( pylorus. 


of the epigastrium, constipation, and nervousness. Diagnosis: 
gastric ulcer. Operation , August 23, 1905; gastroenterostomy. 
There was an ulcer in the region of the pylorus; the gall-bladder 
was empty; the duodenum was congested. 

Case XXI.—Female, aged fifty-eight years. Symptoms: burning 
pain in the epigastrium; constant nausea; vomiting and abdominal 
tenderness, especially marked in the epigastrium. A hysterectomy 
had been done six years previously. Diagnosis: gastric ulcer: 
dilated duodenum. Operation , August 28, 1905; pylorectomy; 
gastroenterostomy. An ulcer was found near the pylorus; the 
duodenum was dilated; there was a small nodule in the fundus 
of the gall-bladder. 
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Case XXII.—Male, aged thirty-seven years. Symptoms: pain 
in the hypochondrium extending to the back and shoulders; fever. 
Examination of the abdomen was negative. Diagnosis: cholecys¬ 
titis; dilated duodenum. Operation, October 11, 1905; chole- 

cystostomy. The gall-bladder contained sandy fluid; the duo¬ 
denum was dilated; the appendix was held by recent adhesions. 

Case XXIII.—Male, aged sixty-four years. Symptoms: epigastric 
distress; bloating; constipation; tenderness above umbilicus; emaci¬ 
ation; anaemia. Diagnosis: ulcer of the duodenum. The patient 
also had a right inguinal hernia. Operation , October 25, 1905; 
pylorectomy. The scar of an old ulcer extended a short distance into 
the pancreas and the duodenum—probably carcinomatous; the 
duodenum was dilated below the ulcer. 

Case XXIV.—Female, aged twenty-seven years. Symptoms: 
gaseous distention of the abdomen; constant pain; vomiting; 
definite and excessive tenderness in the middle of the epigastrium. 
Diagnosis: gastric ulcer; cholecystitis; appendicitis. Operation, 
November 17, 1905; gastroenterostomy; appendectomy. There was 
an ulcer on the posterior wall of the pylorus extending into the duo¬ 
denum; the gall-bladder was distended with 15 c.c. of black, sandy 
bile; the duodenum was dilated; the appendix was adherent to the 
right ovary, and was distended with fluid. 

Case XXV.—Male, aged forty-four years. Symptoms: pain in 
the epigastrium after eating; rigidity of the abdomen; anaemia; 
emaciation. Diagnosis: ulcer of the stomach. Operation , Novem¬ 
ber 27, 1905; gastroenterostomy. An ulcer, 15 cm. in diameter, 
was located in the cardiac and posterior wall of the stomach; the 
duodenum was dilated; the lymphatics were enlarged. 

Case XXVI.—Female, aged twenty-four years. Symptoms: gas¬ 
tric pain; nausea; haematemesis; attacks of colic; extreme tender¬ 
ness in the middle epigastrium. Diagnosis: gastric ulcer; chole¬ 
cystitis. Operation , November 27, 1905; gastroenterostomy. There 
was a wide open ulcer opposite the entrance of the common 
duct; the pylorus and the duodenum were dilated; the gall-bladder 
was distended, and contained 50 c.c. of black, sandy bile. 

Case XXVII.—Female, aged twenty-seven years. Severe pain 
in the abdomen; vomiting; fever; tenderness beneath the right 
costal margin and over McBumey's point; neurasthenia. Diag¬ 
nosis: ulcer of the stomach and the duodenum. Operation, De¬ 
cember 15, 1905; gastroenterostomy; appendectomy. There was 
an ulcer of the duodenum; the stomach was dilated, and twisted 
on itself, and contained considerable fecal matter. 

Case XXVIII.—Male, aged thirty years. Symptoms: abdominal 
pain; general abdominal sensitiveness; insomnia. Diagnosis: 
gastric ulcer. The patient has been operated upon, five years pre¬ 
viously, for appendicitis and intestinal adhesions. Operation, De¬ 
cember 15, 1905; gastroenterostomy. There was an ulcer on the 
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posterior wall of the pylorus on the duodenal side; the stomach and 
the duodenum were dilated. 

Case XXIX.—Female, aged thirty-five years. Symptoms: pain 
in the right iliac region; abdominal distention; fever; amemia. 
Diagnosis: gastric ulcer; cholecystitis. Operation , December 13, 
1905; gastroenterostomy; appendectomy. There was an ulcer 
near the pylorus; the duodenum was distended; the gall-bladder 
was distended with 10 c.c. of black, sandy fluid; the appendix was 
cicatricial, 4 cm. long. 

Case XXX.—Female, aged thirty-eight years. Symptoms: con¬ 
tinual pain in the stomach; tenderness in the epigastrium; haema- 
temesis; headache. A gastroenterostomy had been done six months 
previously. Diagnosis: pyloric ulcer; dilated duodenum; chole¬ 
cystitis. Operation , December 29, 1905; cholecystostomy. The 
pylorus was indurated; the duodenum was enlarged and adherent. 

Case XXXI.-—Female, aged twenty-nine years. Symptoms: con¬ 
tinual gastric pain; epigastric tenderness. The patient had been 
operated upon one year previously for gastric ulcer. The pain 
recurred. Diagnosis: pylorospasm; dilatation of the duodenum. 
Operation , January 1, 1905; gastroenterostomy—the opening en¬ 
larged. The gastric side of the pylorus was constricted; the duo¬ 
denum was dilated. 


ORIGINAL ARTICLES. 

THE SUFFICIENCY OF SIMPLE INTERCOSTAL INCISION IN 
ACUTE EMPYEMA, WITH A REPORT OF FIVE OASES. 

By James Farquiiarson Leys, M.D., 

8UROEON, U. B. NAVY. 


Now and then, in a case of flat chest, it will be found that an 
intercostal space affords an opening too narrow for adequate drainage 
of an acute empyema, and a piece of rib must be excised. Such 
cases are exceptional. In cases of empyema which have become 
chronic and in which it is evident that adequate drainage cannot be 
secured without excision of a portion of one or more ribs, the propriety 
of rib resection is not to be questioned. Such removal of bone is 
required in cases in which it has become evident that lung expansion 
does not proceed and cannot be hoped for as an effective aid in the 
expulsion of pus. Where the chronic empyema is very extensive 
and there is no expansion, or only a slight ineffective expansion 
with no improvement, one of the extensive exsections first brought 
forward by Estlander and Schede is indicated; the lung being firmly 



